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[^eJe^&S] 630514-1090415 
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s^is ^sui mm=? <gww u=?mmo[o[iLm 717-1004 

[^3] KR 
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134-790 

[^^] /hs^isai us? %m2m genome 6-404 

[^3] KR 
^A|] = 5] a «|422£| Oil 2JSI- §§!, XII 60S °l ^§0il °J 

e ssi^ai s m^muo. cn£iei 

^5jg2J (oi) 

PISSSS] 20 3 29,000 SI 

20 2 20,000 SI 

[^£3^SS] 0 2 OS! 

[^iai-s^s] 28 m 1,005,000 SI 

[§™ 1,054,000 SI 

[§¥AHW] 1. £°'A|'SA||A|(£3)Ji 
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^£ ^£3*1^.!= -ir^^-o] ^*fl^| MPS =L 

(20E20/cm 3 ^tfl^o.^. ^ ^12£^^£(1E19~2E20)# 7>x]^ ^llHl^^^&l^ 

34 l-^l-ol ^12H1^^^&1^-^ ^1A}^ ^ ^ ^ ^7} ^lial^ 

S. 3e 

iM^Ei, i£E]^lt£, 5^g^-5i, MPS, til^^el^q-, <?1 
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[^Hl 

aVS^l 4^}^ 7fl3flA}E^ afls {METHOD FOR FABRICATING CAPACITOR OF SEMICONDUCTOR 
DEVICE} 

£ l£r #2fl 7l#ofl nq-Ef *§Aj^- MPS 7 fl3|lAlE^ ^» 5.*] & , 

£ 2a^ #2fl 7l#oll uJ-E. MPS ^^Js] <3*fl£ £AltV 5.^, 

S. 2b^ #efl 7l^ofl 14s. AESCAuger Electron Spectroscopy) i^H 

5L 3a ifl*l £ 3e^ ^*$*\ ^Aj^ofl 7 fl Sj| a] E] <£| ^X\i& ^ ^ 

£ 5a J£ 5ctt >^aHH 4a j= a}*)) ph 3 j=3g ^ o. 7fl3 j)A]Ei 

S. 6a vfl^l £ 6e^ ^l(P)^ 3E*g-£.E<*l| ^ ^^^-ZLeflo]^ Jfat £a]*1- 

21 : #^:^^ev 22 : ^#fr|ZL 

23 : ^z^-Mfl^ol^ 24 : ^Se)^in=^> £-2} 

25 : >lll«l^^el^ 25a : ^^s^sv 
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26 : ^l^^e^nv 

#51*11 ^f^l 2^ ^°1 #^}JI ^£.7} ^7}*}^ 7fl3flAlEl7> ^^5]^ ^51 

# -S-^-SHr tfli* 25fF ?]l3flAl^A|. S^iL^o) ^j-cf. o]«4 Qo] ^ Tg^ # 

# tfl*f|«H Ta 2 0 5 , A1 2 0 3 SE^ Hf0 2 ^ ^ -fr^"^ 7>*1^ #^ ^^JLJL °l-g- 
*}$r ^S^^l^^l- -g^cl (cylinder)^, ^?IM ^(concave) <§ <y sH^T} 14 i 
Se^li^X^l MPSCMeta stable-Poly Silicon)* i£sM5i51<5l -£}-Jl 

^£Bl*li^5L MPS» iM£]7li:£2l -fi-jL X^^- ^ 
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tl ^IN^IeH ^ 7l#o] 3)^-6\) ^ <S^£) JL fli}. MPS 7fl3flAlEi^ *flS *£^SLS.±r 
^^^o_s. o]~lo]*\ iS^^tEf * ^^(Silane, SiH 4 )3l 7>i# ^(seed) 

7}^S. ^^}JL ^ ^-bJHH o] a]= aJe]^ ^^># ol^( migration )Al^ MPS1- ^ 

^-Al^l » 0 >^ol ov^^ olcf. ojnfl, A]^ 7}^ ^A^, -a-^ ^ Aj^S <£*}^r o]S- 

A l ^R>, ^£ ^ %-5Lo\) 1^5} ^E]-a ^7\o] oj-g- oj:ol 

^nf^ o.^ ^^tt MPSS] 3.71, <£ol ^cf. 

<16> ^*fli=. ^JZf 4g Aj-Oj-i- ^E]^- ^ tfJElJHH 7)l3flAlEi tfl ofl ^ MPS 7) ^ 

# ^^-^lfl °H(inner) 7fl2flAlBl ^27} oitf. 

<17> o]e^ ^eflo} Wj-^ofl nj.^ MPS 7fl3flAlEia] ^57} £ lofl SAjsH ojtj.. 

<18> 5L 1-& ^Hfl 7l#o)l 4^ MPS 7fl3flAlE^ f2f £A]t!: 

<19> £ lofl £A]5l tlj-S}- ^-o], ^efl MPS 7fls)]AlE^ ^^sV(10) #ofl ^^^eizL(ll)oll ^5fl 

<$<*^ ^71^ o.S. «?1^5]J1, zl S^^l #Jf°l] MPS ZL^l^KMPS Grain, 12a H 
«§^€ ^S.eHicJ=(12) > ^-^^(13) ^ #eflolH(14)S o]^o]^ ojtf. zle)ji, ^£E)^^ 

= (12)^r ^^«flBl^n^( 15 )aZ). iS.el^i=Aj-g|.nl-( 16 )o) A^n]-ofl o] 

<20> i loflA^ MPS ZLefl<y(l2a)ol ^£Ej a] ^;el(12)^ ^ l^^^r, ^ ^] 

(Phosphorous; P)°l 24E20/cm 3 JE^^. Hf£E ^l^E]^- ^( Doped 

amorphous silicon)^ Ir^o] ^ ^£^s £ «1 *3 ^E] ^(Undoped ^0^^ 

silicon)^ °l^#-a: ^, 2}-*r^7l74]^^p> -f-*fl ^c-] ^ rfl 

# ^-i-Ji, MPS ^-g- ^sfl oj£-fHE u1^^^e]^di-o1 MPS neflaj AS ^£]514l=- *H £ 
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= al^^HSem^ g_*lo\) MPS n^l<?l(12a)* -^^1 &*]3. ^l^^cf. ©H, 
^^^.ovo. ^^^(Polycrystalline)ol €4. 
<2i> £ 12] MPS 7fl3flA]Ei^ ^HiiC concave) ^Hfl^ ^Se^icJEL ^ «H ws 

<22> ^^-cHl c]^|-oll-(design rule)^ 3)-o>^^a^| -^oj ^-S^H ?fl5flAl^}AS. ^ 

^}7) ^*fl MPS ziefl^^ *}o]z, ^-^SCsize uniformity) nfljf ^_a_sfl*l jr^t}. 

<23> ZLelu)-, ^Sfl >iS.^^liiJEL-g- H]^^^2]?B| ^2}- ^oflA-] lE- 0 -^ H]^^^ 

s^sj-i: ^-^-7]^-^a}-^ (Chemical Vapor Deposition; CVD)°-3. ^^U" *fl , Jl-^S. ^ 
— a^U^^HI -E^^H $1^ °J(PH <a£-°-H= a^ofl ^^-fr MPS 

<24> ojo^. ^-o] ^SE^l^-g- ^^^nV K ^o]] ^*\o_3_ H^Hfr o](P)-8r MPS *3 ^ 

3fl*KELSM) MPS m\}9l2] ^H^nf. 

<25> £ ^2fl 7l#ofl CCf^- MPS ^ ^O] ^ ^ ^ 03 o. £ A] *V £ 2b 

^ #Efl 7}^o\) 43 AESCAuger Electron Spectroscopy) ^1 ^40] cf. 
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-5^3 o.s. MPS ZLEflol^ s§#o] <3*fl5)^- ^l^ol ^^].j7(3E 2a MPS ^=LSfl^l^| ^#o} 

*1^(X2)^ ^^5>^ JLS MPS nefloio] ^^(Xl)^.cf ^S^^l^ 

— ^1 S-^}*] Cl ^ o]ol ^#5]^ 53 ^ ^ fl^.CS. 2b^ P LMN %V2:). 
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S^g^lSr #3)-& SL^Kr ^^jo s a o v 7] 24E20/cm 3 ~ 

lE22/cm 3 olJi, #7l ^12£^^£^ lE19/cm 3 ~2E20/cm 3 <y ^-^^.5. *H , #7] i£e]7] 

#E}^d> ^ , Sl^A JE^g 2E^ ^ f-e^> o^ig*. 

H^JL, «V£^1 7)j2f|X|E-1 ^12: ^ o. 7l ^.o) ^ofl 

^#*Rr #31, #71 1-elZL ^ #<>)1 #71 1-51 H« i^#Al7l^- ^-g- ^^M- 

#*Kr #711, #71 ^-e)^ ^ ttj-ej- ^3 ^e^^oi^s] # #^ <3*il*Rr 

^ll£^^£^.cf #cfl^o. S ^ ^12£^§^£# 7fx]^ ^llHl^^eje^ *§^*}$± #31, 
#7l ^IiwI^^^^^-hv *§^3f. °]a1^3. Ir^l-o] ^ £^51^1 ^ ^ll2Wl^^^e)3.^ 
#7l ^ll«l^^^el€-^ #<fl ^#*Rr #31, #71 ^llHl^^si^4 a o V 7 | ^]2«1^^5l^- 

^ SflE^^H #71 ^ofl ^E}]^ A £S ] 7)il n t ^^Hr cf 7j ] ( Aj- 7 ) i£ 

S^licJEL^ ifltf £#<H1 ZLeflo]^- ^#*Rr ^1, ^ #71 iSel^li,= 7> 7>7^o> ^ 

^JE#-gr ^sfl #71 ^11S.^^IE# 7^£S ^ 7 j ^ ^E|-S ZLefl^^ ^ 

£^^171^ #31* if-^Kr 3* t.Vcf. 

^ ^°1 ^*Kr 7l#^-0>oflA^ -f-#oj Aj.fi. 7 >^1 7 > 7 |- 7]# ^ 

* -8-°l*>7fl *r ^S.S. #^1^1 ^bJ-71 ^^H, 1^21 7># wl-^t!: ^Hl 

1- ^ £#^r %v^<^ ^^^71^ *Vt4. 

£ 3a tfl*] £ 3err ^aHH] rtf^. ?fl afl a] ^ ^ £a]^ ^ #^ 
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#^^^•(21)^- ^SMl, cg^aq- iSel^lic^* ^7l^o.S «a^*>7l 

e^*^- * , ^7loil ^^7]^l^«gP>q- ^^§> 

^ ^#^(22)1- °1<>H, ^^Hfls)^^(23)^- ^*>3., ^zH^o^ 

(23) #°fl PE-TE0S(Plasma Enhanced Tetra Ethyl Ortho Silicate), BPSGCBoron Phosphorus 
Silicate Glass), PSG(Phoshporus Silicate Glass) USGCUndoped Silicate Glass)£r 

i£&|^^^Sl-BV(Storagenode oxide)^: ^^^4. °H , ^S^l^^s^^ 15000A- 
25000 A *M|S 

^-^1-&|ZL(22)# ^S.^^l^c^V ^-s]nVz}jEi(24)-i- ^^trCr. 

^ ^£El^^=^> ■§-&) Sj" 3^(24)^- ^Z]-^EH H ]7> o^l^icfl ^e]#^2]-^ 

(silicon nitride)-°S. ^^tr^-. ^ Aiz^- H flel<H^-(23)^r ^°]7\ ^ ^SS]^^^1- 

tb^, ^^-Wfl ^^^"(23)^ 3^ £^*r ^JE ^4. ^T, #^-^^^-(21)^1- ^^tifls] 

<^5|(23)* 3# ^ €-^l-eiZL(22)* ^, i£B]^tEL> -g- 

3^^(24)^- ^^^>7l iHtr ^^^^]^-EL^l:S)-^-# ^ ojcf. 

MPS(ol*> , ^^^Zl^l<y 'ol ^H 1 ^)^ ^IsHr ^ll£^^£i4 ^^o s uj-o. 
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^(26)-§r <94^H ^tb^k 

# ^*H= °l-*Hr, ^£7> Jl^£<y ul^^^ej^^Hl^^ ^e]^ 

^HH^ ^^3- Qx\7\ w>s7fl o)-^£]<^ ^ejs-zLefloloi -g-oj^Tfl ^#3^ °l-g-i5} 

^HflSl ojs- s>]tf o] s]j7 ( l:^#o| ^l2ti]^ ^^51^-^(26)^ 

^e1^(26)^ ^sle Q*}7\ 7]s>) cfl-^ o]-g-^ ^sl^eflo] 0.5. ^^Ki^H *fll«13 
€^3^(25HH 0)^-0) ^x)S,)o] +5L^X]^EL°1 ^-g- °)^5L^ 

^ ^ all 1 ,2*13 ^3 ^(25, 26) ^^1^- ^-A], til^^^e)^BV ( 25)^ JE^§ 
3tt 9l(P)^r a>-§-^- ^ ^ji, ^lial^^^^^(25)^ -§-aH <y(P)^ £ 

^ -fr^ ilfA^ ^ 5U^1, ^7}^S.^r 2-^^-(monosilane), t\<£ 

?Kdisilane), S^^^(trisi lane) , t\ #SS.^^-(dichlorosi lane) ^ ^^31 7>i# a}-8-*> 
31, °J-8: f-n-?l 1-^1-41^7}^^ PH 3 7}if A>-g-*>cf. ^ial^^^^ € .^-(25)o] o]( P) t 3§ 
^JE^r €*M- oj^A] 7]^ Ai^v, aj ^J-aI 2] ^e^ne^s] 3.7] -f^ ji^^ 

^31, «v^^. SI MSI- °l-g-*H lE19~2E20/cm3 ^JE^ ^ 5L^g^- 
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3E-I- *>c|-. o] *V 1.0E19/cm 3 ~2.0E20cm 3 ^£^1 <£](P) ^sfl <y(P)<a] £ 

^§^•£7}- 24E20cm 3 oj^o] ^ ofl Hjsfl -tfcfl^o.^. ^ o]^ ^ ^sIs^l^o] ^ *v A j 

^£7> 1.0E19/cm 3 ~2.0E20cm 3 ^SJii} ^ ^-sjzefla}^ ^^-o] ^^sjfe 

^ A o v # «o v ^l^ ttt ^1^>, €-^l-e^(22)^ ^Sel^l^H.^ s-^^^-ol f7}5l-7lt} £ 
3g w-^oil ^*fl ^SsHicJEofl ^^(depletion)o) ^HSl ^» ^ 

efl*Rr S-*fl7> ojcf. SQCP)^ £^S-^H7> 1.0E19/cm 3 ~2.0E20cm 3 ^£i4 #Hfl7l 

^]iwl^^^e]€-^ v (25)4 ^l2Hl^^^e]s-^(26)^ ^Mlfe €^>fe ^^S. 
M- ^Sel^l^^ ^ol, =ofl rcfe^- ^sjfeol], £ ^oflA-j^r ^ 100 A -300 A ^£5 

th}. =1Z\3L, ^]ltil^^^^3.nl- ( 25)j^ ^2Hl^^^5]^(26)^ ^Sj-A] ^Kg-t^ 

500°C~550°C* -fM*KE^=- sj-feefl, o]^ 550 °C °)^*) ^lE^fM ^^^n|^- #a)-*>^ ti]^^ 

tf-g-ilS, iSel^ii=^ £-e^2}m(24)£] ^lwl^^^sl€-^-(25) £ 
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7i*}a| *fl lwl^^^el ^(25)34 »l2«l^^e|^(26)^ °l^~_o S -gflcl ^Efloj ^ 
SBl^l^l- ^71^, ^1*1^^^(25) ^ ^12H1^^^^^°|(26)# 

(ashing)^H *fl7i*Hr ^o] ^cf. 

£ 3c^] «>Sf Qo] t A^^^i-co] ^^ofl ^ a ne |o) (27 )^ ^^-Al^lc)-. ^ 

^^neflo](27)-i: ^ ?) i=. wj-^^ ^) 2 v) ^ ^^e)^(26) S^ofl 7 j-i# <>l-g-SH 

^^€■^1=1- 3-$$ ^, 600 °C ~650°C^1 £r£.olH <H , d^*l- 0 i ^el^-fc- ?1-E.^*1 oji=L 

^^^nefl^l(27)^r , ^liwl^^^&l^(25)^ ^e)^^ o^ol 

^>-i:ai 600°C~650°C2] ^*fl ^U^^el^^-a]- ^s^^-zieflol ( 2 7)oj ^^S}- 

£4. °H, ^-^1 ZLefl^](27)^ 3.7) m- 3.7]} *}7] ^l2al^^^El€ : ^-(26)5l ^ 

§■ €*>7> ^-f-^" o^^M ^B]2aefly(27)lS ^SJ-Tfl ^l]2Hl^^^E)^(26)^ ^ 

QAA tfl^-g- ^sl^H ^e|^zieflo](27)A^ ^^-sfji ^ej-g-ZLeflo] (27)#^) a> 

°Ml-°H^r ^lllwl^^^&|^(25)ol ELZ]^: ^ ^12«1 ^ ^3 €-^ v (26H ±_*\ 

-^^^1^- #3*1 -fM^. ^sH£ ^ltil^^^^e^(25)^- ^^^^^^5|(25a) 

5}- *Vjl, ^^^^a]^-^(25a)^ ^el^-ZL^o] (27)^ *Vcf. 
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##^r «H4 1k<& |e)^5j) Si (27)^ ^ Pie] ^ll«]^^El^(25) 

91(.P)4\ £^§^£1- ^ej-2-ZLefl<y(27)-8r ^^3€-^(25a)£| 

(25a)^ ^51 €^-^1^(27) 51 oi(P)^l £3§ ^^w, ^£_Z}7} ^*fl PH 3 51^ 

°H, PH 3 ^lial^^^el€-^-(25) f^A]cfl cfi ^-Tfl SL^a]^*} oi (P) oi £ ^§^ 

3E» £L#*H ^Mel^li^E. ^i^-fr f-g-tjj Q£_is}jL ^sl^-ziefl<y(27)# a] ?1 

PH 3 3^8*33 i^g Jl#^- ^ol7] HF tfl^l B0E >M"g-*H 

^el^nefl<y(27)ol i£e]7lt£ Afl^ PH 3 £^§# ^Aj^H ^elM^l 

•?] (27) ol ^f-g-ofl *](P)-g- ^Si, o]xi] tg^S)£oi iSEl^ltE tflsi 01 (p) 

^ ^ ^7>Alflcf. PH 3 7>^» «>-g-7>^S *M ^^-^oll o]Sfl iSS^i^E. tfl-^ 

^ ^A^l^S^I, ^£5l^i=oi ^cg^dl o](P)o) 24E20cm3 ^§o s ^ 

°i €^*eizL^ €^^^ steLW ^Hi ^£51^1^=51 ^3E>^^ ^ttcf. 

^ ^SEl^l^ifl <?l(P)ol ^o]7l PH 3 ^ o. S fe 
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<47> 3} ^ #e}^o|- SL^aI, ^ jS-^ 700°C~800°C3. , ^ a] ^ 2 -g-~5 

-g-_9.S SfuL, ^ <£y%3\- #^n> ^ 1.5torr~2.5torr^ 300W~500W^ *£3)3, ^ 

cf. °H, PH 3 7>^S] -fr^ 300sccm~500sccmAS tH}. 

<48> ai^f), JE^a], ^ 600°C~750°C5. , a^o. IaI^^a^ 

*>JI, ^ <g-^4 PH 3 7>>i^ -B-^ z}z}- 5torr~10torrsf 100sccm~200sccmJl5. 

"S^H <H^*8-§- ^l^W. #01, 700°C~800°C^ *3£r 

£, l^-~5^ ^ 95 1.0torr~2.5torr^ *3tt3*HM PH 3 7}±.% lOOsccm- 

500sccm^ -fi-^.S. *^^^a-1 #^p> s.sg^. *ofl , sjqif o] -g-^j-o^ ^(N 2 ) ^7]^ 
600°C~750°C^ 5torr~10torr^ ^^Hl^ 1*1?>— 2*1?V^S> ^H^^W. 

<so> PH 3 ^ 7>^1 ^ s.^. ^se^i^LS]- 

<51> , % « 0 >^^ ^Se^i^E. S^ofl ol(p)^. ^-E]^ 0. S i^gA) 71^ # 

2fl 71^5.^ ^^^ZLefl 01(27)0] jr^o) £3g^ £ ^ #^A]^ ^ O^n]- 2Bjf^ a 

(22)o+ JjL«.<q £^^£t #^Al 71 71^1^ ^M^t}. trf^i, £ ^tH #^^nf 

?M ^lil- ^ $J-E^- o]oi ^-a>^^^- 7J Hj-^olcf. ^2fl 7l#4 ^ t^S] 2^ a]il 
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7l#^ 3 o. ^^^^^(22)^ «.« o] ^H*} ^ ^^.M-, o] (p) oi 

^cf^l ^*>^ ^4- -2-^3 ^ £-8: ^ ^^o] oi^nf. rcj-e}^, ^ 

<54> ol^H^ , ^Se^icE.?]: ^-e^ 2^(24)^ HF SE^r BOE^ w^HH^ °l-§-*H 

^°>£(dip out )^ j^j ^.^nv (28 )^ #5)lolB(29)# £ 3e^l iEX|<£ 

^ ?fl3flAlE^7> tg^i*. 

<55> £ 3e<Hl -£^1^ ^-o] ( wj-^o] ^Aloflofl tcf^ 7fl3XflAlE^ ^£E] i^EL 

^ ^^^5^(27)ol *}<3<*M1 ^ ^°^\7\] 9X^. £*K ^E)^i3l°J(27) ^ 

(24)-§- *fl7^H «>s -^-^^-(28)4 #eflolH(29)# ^^tl €^H«- ^sHa^o] 

PH 3 ^^-1: ^7>s. a]^t£ ^, -R-^(28)4 #eflolH(29)» ^ ^ 
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cf. i£Bl*llc=.ifl 9} (P) 2] JL## f^l is}7} ^o]^^ o](p)o] JE^HS 

^"i: Ji^«fl^7l. ^ojrf. ^SS^xl^c^. §-el^^(24)2l ^^o>-^Aloi] 

S^o] o]( P )ol fJ-^SH £3§^. £ ^0.3. o]*V ^0} wV^<g ^ ol 7) nfl^-ofl 
3. PH 3 J^§ ^* -f-*fl iSeMi^Elofl c]^- £3§a1^ ^ ^olcf. 

<58> xHl^l £ 5a*fl ta>^ ^©1, ^e)^-ZL5l]<?l(27) ^^-^1 53 PH 3 

<59> £ 5 b ofl ^X\Q y>5f ^o], ifltfo. # ^ 5-1 « Z7>x] ^#5} ^J£e]x)^cofl PH 3 

£^ SUB^tk ^mtfl, 700°C~800"C^ ^£r5. ( 2£-~5-g-£] ^^a]^, l.5torr~ 

2.5torr2l ^ 300W~500W^ #e^> PH 3 7>^# 300sccm~500sccm 

^ 600°C~750°C5. ^ 1*1 2—2*1 *h2.S *>JL, ^ PH 3 7}i*l 

-rr^ 5torr~10torr5q- 100sccm~200sccm-^-S th=h 

<eo> nf^S, £ 5c^l 33*^, -B-^eT-(28)2f #eflo]E(29)l- ^^oj 7 fl s|) a] el # 

*1 AJ^^ 7fl2j)A]E-l ^2: A] oil ^-g-^ ^ $>U , ^ ^ ^ZLefl <?1 (27) *j #^°ll ^*1*> 

fe- ^ PH 3 ^ofl £l*fl ^l(P)^ E^^s^o] <#J:^- ^Jfofl^- ^ ojcf. 



<61> 
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<62> O]^ 12- ^-tgofl trJ-3. 7 fl3fl^^^ ^0>^.7l ^ *fl 1*1 ^ 

4. 

<63> £ 6a ^^1 £ 6e^ 9l(P)^ ^-£^1 4^- ^^■=L^]]9l^\ ^ £a1*V 

£ 6a m*] £ 6e^ l^-cr, o](p)o] ^lal^^^^snv^ o](p)o] 5=335} 

*1 SHr ^l2Wl^^^e]^^ z^-z]- 100A, 400A^ ^V\]S. nfl ^Uwl^Aj ^snj-o} o] 

(P)$) i3g^ £# ^ 3.2E21/cm 3 , 2.8E21/cm 3 , 1.3E21/cm 3 , 7.0E20/cm 3 , 2 . 0E20/cm 3 JlS. i 

4. 

<64> £ 6a<H]^^ ^e^^ziefl^l^ «-^*V 5Lo}B7> 727]], £ 6b^l^|^ ^el^-nefl^l^ 

-f-^ l°JB7l- 1067fl, £. 6c^l^^ ^e^nefl^ ^ #o} «-^fV ^^7} 427fl , 

£ 6d<*IH^ ^&)^-zl^o]^ s§Qo] io]B7> 7l7fl, £ 6e°iHfe ^^^-ZLeflo]^ ^^T- 

°1 137flS ^Srsq&cj-. 

<65> £ 6a ifl*l £ 6e°)l S.a}& b>^- ^-o] , ^iu)^^^e|^ifl 9l(P)2) £^-fe-£7> 

e]^- 1 ^ 91 (P) i^§^-£l- 2.0E20/cm 3 °-5. ^ €-nefl<y ^ i^^7> 

<66> Sl-^ ^^^-ZL 5^^^-* ol] PH 3 S^^AjAl ^t*l l-e)-^u> S.^^- ol-g-*V ^ o.o| S £ 

SIS] S?i<Hl 7fl3flAlEi<>l #7}^ ^-§r V] %o)z±. &1°\}S<) Z[ o}o}*$ 

(itemHH ^lwl^^s}^^ if^^ lOOA^lJi, ^ul^^^n}-^ if-*)^ 400A°H , 
MPS ^ftSi&e] ^H^Cbase)^ ^ ofol^ol ^*>7ll 600 °C ~650X:°]^. 
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<67> [S. 1] 



o(.o|^j 


91 2 o^- 










43 




testl 


1 . 1E20 


70" 


300scrm 


Itorr 






base 


test2 


1.1E20 


70" 


300sccm 


ltorr 


710/750 


300W 


base-10t: 


test3 


1.1E20 


65 M 


450 seem 


2torr 


710/750 


450W 


base-10t; 


test4 


1.1E20 


250 M 


450sccm 


2torr 


710/750 


450W 


base 


test5 


1.1E20 


250" 


450sccm 


2torr 


710/750 


450W 


base-10t: 


base 


32.0E20 


70" 


300sccm 


ltorr 


710/750 


300W 


base 



<68> [S. 2] 







ONOJW(-) 


ONO.CAK-) 


0N0_CAP(+) 




SNC_LPCN 


SNCN- 


testl 


5.50E20 


-2.964 


23.39 


35.69 


2348 


30.86 


49.24 


test2 


5.50E20 


-2.932 


24.28 


27.94 


2348 


20.54 


32.44 


test3 


6.60E20 


-2.946 


30.12 


34.04 


3602 


20.44 


34.78 


test4 


2.10E21 


-3.19 


33.20 


34.0 


2352 


20.66 


33.34 


test5 


2.10E21 


-3.166 


30.96 


31.94 


2048 


17.52 


31.9 


base 


1.20E21 


-3.399 


32.64 j 


31.78 


2013 


20.43 


33.36 
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&2«\ #713 ^ ^# ^ *fll«1^^2m^ 5^g^-5l7> 1.20E21(base 2: 

^efl 7)#o] 7fl3flAlB] ^[0N0_BV, 0N0_CAP(-), 0N0_CAP(+)] ^ ^xi^s/j (SNC_LPC, 
SNC_LPCN, SNCN-)4 -fi-A}*V » t est5"<y-g: ^ 

^, "test5"2?Hl tq-^ ?H3fl^lE^ -H-^^v ^^l^(pre-c leaning)^) <y(P)^ 
^-H7> #2fl 1.20E21S4- -fr*}^ 2.1E2101J1, 7fl3flAlE^ ^ ^ 

, ^2fl7l^ -B-^tl- S-Aj ^ ^-g- 7>^ ^ ol^r 2K1*}5W. 



<72 > [a 3] 





MPS PH 3 


0N0 

5L^5L(E21/cm3) 


3N0_BV 


CAP- 


PT(%) 






PH 3 -8-%= 






70" 


ltorr 


300sccm 


300W 


12.6 


-3.37 


32.7 


82.9 




250" 


2torr 


450sccm 


450W 


9.0 


-3.12 


34.4 


84.7 


65" 


2torr 


450 seem 


450W 


15.1 


-2.90 


28.8 


74.6 



S3ofl 4=^, HSU^H £ ^Tg O. ^gfl 71 #12}- -fi-A}^ ft s.^ ( %7 ). ^^s. 

^l^l l-^l-^l ^ o>^-ei MPS ZL^l<yol ^^-5)^1 

^ ^l^o] ^*Kr #sfl7l#^ 7fl2flAlEisf ^7]^ 7fl3xflA)i^(CAP-)<2}- t± 3) o] £n}£ 

^(ONO.BV)* tLo]ji ^ 01 tf. 
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<74> l-5}^n> ^^^(70010^^ 1^1 c>|^^)^- *!*8*Hir 



<75> IS. 4] 





CAP+ 


CAP_ 


0N0_BV 


SNC.LPCN 


PT 


base 


33.46 


34.19 


-3.37 


19.61 


75.2 




35.62 


31.46 


-3.12 


22.98 


73.3 



S4ofl q-Bfvi- w>^- ^1, ^ sfl 71 # (norma 1)^) ^7]^ -R-a^ji, s-s] HS.ti.Efli 
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[^^8- 1] 

SfiH^iEL ^ ^S]^ l^Ji S^l 7)^ #7fl 

[$^* 2] 

#7l ^LE^^Efe 24E20/cm 3 ~lE22/cm3olzL ) # 7 1 ^2£^^3E^ lE19/cm 3 ~2E20/cm 3 <y 

[3^-* 3] 

*fll^- ^2%H1 ^t<H A i , 
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4] 

700°C~800°C^ ^JES}- 1.5torr ~2.5torr^ <£b^HH 300W-500WS1 #B|-^>^# <?] 
PH 3 7>^# 300sccm~500sccm^ -fr^S ^B^^i 2 ^-~5^-^^ 



[3^8" 5] 



[3^*8- 6] 



^71 <H , d^€-, 
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600°C~750'C^ SrS.^- 5torr~10torr^ tf^«HH PH 3 7}i» 100sccm~200sccm^ -f}- 

[3^* 7] 
8] 

700°C~800°C^ ^r£Sf 1.5torr~2.5torr^| <g-^*HM 300W~500W^ ^e}-^n|-s}-^^- <y 
7]-*>ji, PH 3 7fAil- 100sccm~500sccm^ ^-3}^^ l^-~5^-^^ ^a]*-}^ ^-g- s. 

13 91 
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600°C~750°CB] 5torr~10torr^) ^^HH ll^ ^-^7)S 1^~2^\^^Y s£ 

10] 

#7} ^e)^- nefl^l* ^*Hr ^Tfl^, 

[3^8" 11] 

^]10%H1 9l°l*], 

HF Tfl D l€ 3L±r BOE Tfln]^^- oj-g-^ ^aIe^ iS.E]*l^EL ^ 



[^^J- 12] 

«V£^1 7]^2\ ^o]| ^.BH^^- ^<g^ t§^*K^ ^741; 

A <M ufl^sM #7j 71^ «^ZL# ^SRr ^]; 
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#31; 

A o v 7l -S-sl^ ^ta^ 4 el- ^^1^*1 S3 ^aflSHr 31151^ 

^71 ^flltil^^^el^ £1*1 #5. O] g«) ^ ^l^^Hl 

-8-71 ^lial^^^el^ ^Hl ^*Rr #31; 

#71 iSBl^l^sl ifltf S^^l ^el# nefl<y* ^*Hr #31; * 

#7l i£Sl^l^=7V 7}^<3 ^ °m ^ 1£J g^ £1 . 7H£^- ^7l ^ 

SeHii-El ^ ^sl^- nefl^ofl ^^-i-^- 51 3g a] 71 ^ #3] 
1- It^fe #5131 ^7>ol 7flsflX|El ^ s . 

13] 

3112%H1 9X^^], 

^7) iM5l *1 ic 2= £ ^ el ^ ZL 511 ^ 5L*8 A] 71 #31 ^ofl ( 

A d-7l ^-el^ o_5L 31 71^ #31; 

<#7] ^£51x1^=^1 51^§ £S4 0 ^ H^* 31*11 ^7>S. 51^ A] 71 ^ #31; 

^-71 iMe^llcJEl ^-ofl -^#^4 ^eflolHl- x>SilS ^ *}±r #31 
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* Cl 3£**Rr «VE.*fl 7fl3flAlE^ . 



[^* 14] 

*ii 12*41 $a<H>H. 

3 5E**)-^ «VS.^11 ?fl2flAlEi ^fl2 *ig. 



[^T 2 "* 15] 

*ii 13*41 <h^. 

«V£*fl db7>S] 7fl3fflAlBl *|)3& **g. 



[^* 16] 

*o 15*41 5a 

700°C~800°C^ ^£2} 1.5torr~2.5torr^ ^SHM 300W-500WS] l-e^^ii}-^ § o] 
7H>JL, PH 3 7>i» 300sccm~500sccm^ -ff-^S 2 ^-~5^-^^ s. 
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17] 

7V^^7l^HlA-l 3]^a c^e^H °l=o^^r 3* ^-^ O.^ <5}^ 
*ll ?fl2fl^lEi 

[3^8" 18] 
^117%H1 

600°C~750°C^ ^saf 5torr -lOtorr^ <y-?^HH PH 3 7>^# 100sccm~200sccm^ -fi- 
^SLsL -f^^^l 1^1^-2^^^: ^a]^ ^ ^BflAlE^ 

S ^ . 

19] 

#7] ^li£3g^ £ ^ 24E20/cm 3 ~-lE22/cm 3 ^lJl > #7l ^2£^-^£^ lE19/cm 3 ~2E20/cm 3 <d 
^-i- ^SLS. aVE*ll ^7>o) 7fl sfl a] Ei ^1S ^fj. 

39-29 



1020030021312 ^ 2003/10/29 

20] 

21] 

^120%H1 &<>H, 

700°C~800°C^ l.5torr-2.5torrfi1 #3*HM 300W~500W^ «-5j-S*}J*MH* Si 

7}*}JL, PH 3 7>i# 300sccm~500sccm^ -fr^^..^. ^B^i£H 2^-5^^^ a]a]s}^ ^ 

22] 

all 12^ ifl^l *)U4*J- ^ *V * C H1 Sl^H, 
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23] 

600t:~750°C^ 5torr~10torr£l <y-^*HH PH 3 7>^» 100sccm~200sccm^ 4}- 

[^■^ 24] 

^12^ *]jl4*J- ^ %H) $I<H^ t 

1- if-*Rr ^ *}tt 7flsflA]Ei Til 2 ^ . 

[3^8- 25] 

700°C~800°C^ ^£2} 1.5torr~2.5torr^ «y-^SHW 300W~500W^ l-Hl^nfs)-^]^- o] 
7}*}JL, PH 3 7>i# 100sccm-500sccm^ -fr^S ^3]^^ lf~5f^o> ^1*}^ 33 ^g- 
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l^^ty 26] 

eOOr-VSOt:^ -£.£S>}- 5torr~10torr^ ^^^j-o)]^ ^^7lS. l^l*>~2*m-§-<?> ^ 



27] 

#7] ^£el^l^= s^chi zLeiio]^- cj^i^, 

#7] ^el^zLefl<yoi Tg^s} ^-yl i£e)^lii= S^-g: *fl^Rr ^-7ll» z\ S.^}^ ^ 



28] 

^71 ^SEl^lic^ ^*Rr ^Tllfe, 

HF 711 nl^ HL^ B0E 7)1 °l-§-*Hr ^-g- s^jo S ^ 7fl3flAlEi 
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15. 4] 




22 
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21 
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106JH 
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422J1 
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